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1. Description

AcSiP Technology Corp. introduces a low-cost and low-power consumption 4-in-1 SIP module. This SiP
module integrate combine WLAN, Bluetooth, FM and GPS.

The WLAN function follow IEEE 802.11b/g/n standard. The Bluetooth function follow Bluetooth standard
Bluetooth 2.1(EDR). The GPS function is host-based structure. The FM function support FM recéiver.

O
Feature 0
® Small footprint : 15 mm X 15 mm X 1.6 mm
® Host interface : Q
» WLAN : SDIO e
>  Bluetooth :UART, PCM b
» FM : UART, Audio @
» GPS:UART x
26MHz TCXO and 32KHz RTC included.
Support ad-hoc and infrastructure modes Q
IEEE 802.11 b/g/n.
Support 802.11n optional features :STBC, A-MP ock ACK, RIFS, MCS feedback, 20/40 MHz

coexistence(PCO)

Support Bluetooth co-existence

Support low power consump@ S ode via 32 kHz clock
GPS type : host based
Support FM receiver.

Bluetooth 2.1 + ®
Bluetooth 3.0 + ce
Bluetooth V4.0d_E

Support WLAN and BT single antenna.
RoHS iant / Lead free
Simple

nnéction and work.
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1-1. Block Diagram

A simplified block diagram of the M500 SiP module is depicted in the figure below.

® ©

Voltage Supply

VBAT WiFi Tx
VIO __

VRTC WiFi Rx/IBT_TRx

Interface

SDIO et
UART =

Audio de—

ei— MT6620
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A RF SiP module Provider

' PRODUCT SPECIFICATION &/ S5 ogus,
1-2. Specification
Model Name M500
Product Description Combo SiP
Network Standard IEEE 802.11b/g/n, BT 2.1+EDR, FM Rx, GPS
Host Interface SDIO / UART / Audio / PCM

Operation Conditions

Temperature B Storage : -60C ~+ 150C
B  Operating : -45C ~+85C
Humidity B Operating : 10 ~ 95% (Non-Condensing)
B Storage : 5 ~ 95% (Non-Condensing)
Dimension 15mm X 15 mm X 1.6 mm , tolerance *
Package LGA
WiFi Part
Standard IEEE 802.11 b/g/n

Host Interface

SDIO

Bluetooth Part

Standard

Bluetooth 2.1+ED

Host Interface

3.0 + HS compliance
V4.0 L n )

| RT

m P
FM Part
Function ceiver
Host Interface B  Audio out
o B UART
GPS Part
Type Host based
Host Interface UART

NediP
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'PRODUCT SPECIFICATION

2.Electrical Characteristics

2-1. Absolute Maximum Ratings

Symbol Parameter Min. TYP. MAX. UNIT
VBAT -0.3 3.6 5.5 A%
VRTC -0.3 2.8 3.6 A%
VIOl -0.3 2.8 3.6
o ~
2-2. DC CHARACTERISTICS e&
Symbol Parameter Min. TY AX. UNIT
Supply Voltage 2.3 5.5 A%
VBAT PRy 88
Current(PMU_EN=0) 35 uA
Supply Volt 198 v
VRTC HppRy YOTage 3.08 A%
Current(typ.) uA
2.8V Digital Power Supply 3.6 A%
VIOl 1.8V Digital Power Su 2.0 A%
Current(typ.) uA
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2-3.  RF CHARACTERISTICS

2-3-1. RF characteristics for 802.11b

802.11b Transmit
Item Condition Min. Typ. Max. Unit
Frequency range Channel 1 Channel 14
Tx Power Level DQPSK 15 17 dBm
Frequency tolerance -10 5 10 pm
11MHz—22MHz 40
Spectral Mask
>22MHz 53
Modulation accuracy All data rate 15
802.11b Receiver
Item Condition Min. Typ. Unit
Frequency range Channel 1 nel 14
o IMbps PER<8% dBm
Min. input
11Mbps PER<8% dBm
Max. input level PER<8% 0 dB
2-3-2. RF characteristics for 802.11
802.11¢g T,nsmit
Item Conditi Min. Typ. Max. Unit
Frequency range Channel 1 Channel 14
Tx Power Level % 13 15 dBm
Frequency tolera; -10 5 10
Modulation acfliracy 11 data rate -28 -30 dB
802.11g Receiver
e Condition Min. Typ. Max. Unit
Frequ@Xge Channel 1 Channel 14
6Mbps PER<10% -93.5 dBm
. input 54 Mbps
' PER<1(1)3% 7 dBm
Max. input level PER<10% -11 dBm
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2-3-3. RF characteristics for 802.11n

A RF SiP module Provider

www.acsip.com.tw

802.11n Transmit(HT20)

Item Condition Min. Typ. Max. Unit
Frequency range Channel 1 Channel 14
Tx Power Level OFDM 13 15 dBm
Frequency tolerance -10 0 10
Modulation accuracy All data rate -28 -30 dB
802.11n Transmit(HT40) o
Item Condition Min. Typ. Max.
Tx Power Level OFDM 11 13
Frequency tolerance -10 0 1
Modulation accuracy All data rate -28 dB
802.11n Receiver(HT20) )
Item Condition Min. . Unit
Frequency range Channel annel 14
Lo MCSO0 PER<10% dBm
Min. input
MCS7 PER<10% =72 dBm
Max. input level PER<10% -8 dBm
802.1 ce@rio)
Item Condit Min. Typ. Max. Unit
Frequency range Channel 1 Channel 14
o CSO*PER<10% -89.5 dBm
Min. input
S <10% -69 dBm
Max. input lev PER<10% -1.5 dBm
%.x
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A RF SiP module Provider

'PRODUCT SPECIFICATION 4./ 85 megur,
2-3-4. RF characteristics for Bluetooth
Parameter Description Min Typ Max Unit
Basic Rate
Frequency 2402 2480 MHz
Output Power 9 10 11 dBm
Gain Step 2 4
i Aflavg 140 156 175
Modulation
L. Af2max 115 148 .
characteristic
Af2uve/ Aflave 0.8 | 098 x
ICFT Initial carrier frequency tolerance -75 -3 kHz
DH1 4 kHz
Carrier frequency DH3 kHz
drift DHS5 kHz
Max drift rate 400 Hz/uS
output spectrum 20 dB bandwidth kHz
) +2MHz offset -20 dBm
In-band spurious
o +3MHz offset -40 dBm
emission
>+3MHz offset -40 dBm
Sensitivity BER<0 4% dBm
Max input BER<0.1% dBm
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A RF SiP module Provider

'PRODUCT SPECIFICATION 4./ 85 megur,
EDR
Frequency 2402 2480 MHz
) /4 DQPSK 6.5 dBm
Max transmit Power
8PSK 6.5 dBm
., m/4 DQPSK -10 0 10 kHz
., SPSK -10 0 10 Z
. o, /4 DQPSK =75 0 75
Frequency stability
o, 8PSK -75 0 L)

o.+o, 1/4 DQPSK -75 0 s z
o.+o, 8PSK -75 0 kHz
, RMS DEVM 4 %

Modulation
99% DEVM o

accuracy
Peak DEVM %
) +1MHz offset -26 dBm

n-band spurious

. +2MHz offset -20 dBm

emission
+3MHz offset -40 dBm
. n/4 DQPSK ,BER<0.1% dBm

Sensitivity
8PSK ,BER<0.1% dBm
) /4 DQPSK , 0. dBm

Max input
8PSK ,BER<0.1% dBm
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2-3-5. System performance for GPS

A RF SiP module Provider

www.acsip.com.tw

Parameter Description Performance Unit
C/N @ -130 39
Horizontal Position Without Aid 3.0
Accuracy DGPS 2.5
) Without Aid 0.1
Velocity Accuracy
DGPS 0.05
Autonomous acquisition -147
o Warm acquisition -147
Sensitivity —
Hot acquisition -
Tracking
Cold start 5
Warm start <34 Sec
TTFF Hot start <1 Sec
MS based : GSM coarse time <20 Sec
MA based : GSM coarse ti <20 Sec
2-3-6. RF characteristics for FM elv
Item Condition Min. Typ. Max. Unit
Frequency range 76 108 MHz
Sensitivity DQPSK -100 -110 dBm
o x
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2-4. SDIO Host Interface Protocol Timing
2-4-1. SDIO 25MHz Timing Diagram

b 4
‘H! :V Tckl /i Tckh \i
SDIC CLK j | | | l
:H | Tisu : Tih } :
1 Tthl ! HH :
A G VAT D
= &

ovrer -/ L X i Todly>!<4 Q
Q&

Symbol Parameter Min. ? é\/IAX. UNIT

fpp Clock Frequency 0 25 MHz
Tckl Clock Low Time 10 nS
Tckh Clock High Time 10 nS
Ttlh Clock Rise Time A 10 nS
Tthl Clock Fall Time 10 nS
Tisu Input Setup Time US nS
Tih Input Hold Time 5 nS
Todly Output Dela 'mh 0 11 nS
v/
[

&\
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2-4-2. SDIO 50MHz Timing Diagram

e

I 4o Tekl )k Tekh

SDIC_CLK

ey A
. i
- X T X777 \
| >

e~ K KL ®

- )

Symbol Parameter Min. TYP. UNIT
fpp Clock Frequency S5 MHz
Tckl Clock Low Time 7 nS
Tckh Clock High Time 7 nS
Ttlh Clock Rise Time 3 nS
Tthl Clock Fall Time 3 nS
Tisu Input Setup Time nS
Tih Input Hold Time P nS
Toh Output Hold Time .

Todly Output Delay Time 0 12 nS

°
=
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3. Pin Definition

3-1. Pin Description

A RF SiP module Provider

www.acsip.com.tw

Pin Definition /O Power Description
1 NC
2 NC
3 VBAT VDD VBAT VBAT input pin.
4 GND VSS Ground Pin ®
5 VIO1 VDD VIO1 VDD for digital interface&
6 SD DAT2 /O VIOl Data pin of SDIO
7 SD DATS3 /O VIO1 Data pin of SDI
8 SD _CMD /O VIO1 i
9 SD CLK I VIOl
10 SD DATO /0 VIOl
11 SD DATI1 /O VIOl
12 UART UTXD o VIO1 m of UART interface
13 UART URXD I pin of UART interface
14 UART CTS I UART1 Flow Control
15 UART RTS O UART1 Flow Control
16 FM_AUOUT R O - FM analog output, R channel
17 FM_AUOUT L \O g FM analog output, L channel
18 FM short antenna input port
19 FM long antenna input port
20 FM long antenna differential input-N port
21 GPS input port
22 VIO1 System reset pin
23 VSS Ground Pin
24 ‘
25 GND VSS Ground Pin
26 WIFI/BT ANT /O WiFi/BT input/output port
27 GND VSS Ground Pin
Product Name M?—ggzo
| :
NeSiP 0 | S

Date Nov 26,2012
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28 EFUSE VDD Efuse enable pin

29 WIFI INT B I/O VIOl WiFI interrupt pin

30 PMU _EN I PMU enable pin

31 NC

32 NC

33 GPS_SYNC I/O0 VIO1 external GPS SYNC signal

34 VRTC VDD VRTC VDD of RTC domain %

35 Ext 32K I external 32K clock input po

36 GPS LNA EN 0) external GPS LNA Enabl

37 PCMICLK I VIO1 PCM CLK

38 PCMI1IN I VIOl PCM IN

39 PCM10UT 0] VIO1 PCM OUT

40 PCMISYNC I VIOl P

41 BGF _INT B /O VIO1 B interrupt pin

42 TLDO SW VDD ut for External TCXO VDD Supply
43~47 GND VSS round Pin
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3-2. Pin Assignment

The SiP module will conform to the following pin map, shown in the following diagram

(top view)

FIN 1

43

43

TN TN N T AT T TN T
f‘.

s I e N V' A V¥ N 'S HN VY SN Vil A Y N Vi

M
ro
Yy
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3-3. Mechanical Dimensions

3-3-1.M500

i

]

UNIT: mm
Tole . xx T 0.10mm

ESD Level :

HBM : MIL-STD-883E Method 3015.7 class 1A
MM : ESD-STM5.2-1999 class A

SDM : ANSI/ESD SP5.3.2-2004 class 11
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3-4. Recommended Footprint

TOP VIEW

?&i EEEENEEEN
-

W=7/

1.800

7278

13.000

1.800
|

4,800

!

IIIIIHIT

I 11.700

UNIT: mm
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4. Recommended Reflow Profile

SRERTFE: 55.00 con/Mia AR (mmiss): 00:0 1.0
ELL] i
200 L—
%00 2 —
a 3—
7200 N Ny
2000 /,.
180.0 -
o 1600 = s \‘
B 400
" 1200 f? . ._
1000 / \ L
800 \
7 F—
600 e
400 e
200 : B#F
00 (sec,
20 4l B B0 100 120 140 160 180 200 220 240 260 1Id 300 320 340 360 390 4 420 44 420 520 540553
00 200 400 600 830 1000 1200 1400 1630 1200 2000 2200 2400 260.0 2800 3000 2200 3400 20 i 4500 4300 5068 em
~180 C 150 ~180 C 200C ~ peak | @bove22 Peak Temp.
<2Cls 55 ~ 65 sec <1Cls 235~245 C
1.47 65 0.66 2415

O
s &
A
&
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5. SiP Module Preparation

5-1. Handling

Handling the module must wear the anti-static wrist strap to avoid ESD damage. After each module is
aligned and tested, it should be transport and storage with anti -static tray and packing. This protective
package must be remained in suitable environment until the module is assembled and soldered gnto

the main board.
Base on reliability test result pass MRT L3 criteria, M500 refers to MSL3 criterion. ® ®

5-2. SMT Preparation &

Calculated shelf life in sealed bag: 6 months at<40°C and <90% relativ ity (RH).
Peak package body temperature: 250°C .
3. After bag was opened, devices that will be subjected to reflow r other high temperature

process must.
A. Mounted within: 168 hours of factory conditions<3 60 .

B. Stored at=10%RH with N2 flow box.

4. Devices require baking, before mounting, if:

A. Package bag does not keep in vacuumed
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6. Package Information

6-1. Product Making

Figure 1 below details the standard product marking for all AcSiP Corp. products. Cross reference to

the applicable line number and table for a full detail of all the variables.

o i ®
Pin1 identifier >© | ~

AcSiP Corp. Logo

Linel Product part number W5
Line2 Unique lot number XX
WW

Line3 Manufacturing Date Code

v

v

Figure 1 Standard Product Marking Diagram- TOP VIEW

The lines identified above are {:aig below in the following tables on a line-by-line basis. This

information is based on a 3 li d rking availability.

&\

6-2. Tray Dimension
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|
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-
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6-3. Packing Information
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a
Pin1 orientation

Tray i i A3
Tray label order of rank from
big o small

i
Chanfer

AdhlTorhHh
TFBGA and tray orientation

LELE T RS SRS T N
To Pack After Bundle & Trays
and Gover a Empty Tray,

$o48 6 18(A104070030) REVISION HISTORY

B sl loam REV DESCRIPTION RELEASEDBY |  DATE
e 1 |Original Josh 2012/11/23
Packing Band

RAERELHLAARE RS, ATAFEL.
extra anli-static foam Cushioaing at the comers.
and fit by packing band

b3
NOT
1A R R, R AN R R

Squeeze Fillings Into The Unfiled Space Of The Inner Box And

Carton To Void The Collision And Damage.
2. A T R AR T Z IR (Tray SEHEPIE A1)

P: d On The Dint Of Tray .(Tray label order of ra
8K i

Ha
Seal line A

Label A

M
Inner Box

aR+
Humidity Card

:

19 A
Inner Label A

2epme Pa
2 Deslceant

Weekly code 2 i F
Weekly code Label F

MATERIAL(F1 1)

PRI E 4T & 7

JLdF a4 (for SD card)
SRUE AR T L 72k A 125pes/HE

TR I
-static alumi i ESD symbol
Anti-static aluminum foil bag . symbol M ] 10g , 2000pes/1box
bubble cushion FUAF B Iy 048 5 4 280°510*0.15mm
AR TR 7 A2 RIS A WAL A A A BUBBLE CUSHIONC &7 % 400 mm x 500 mm
A AR RS R P, LR T AP R AL 76 mm x 102 mm (1 7)
Put 1 humldity card and 2 deslccant and Pasta label A and ESD symbalon on the Antl-stalc aluminum fol| bag. R 96k 4 1 TR o B k4
tray into anti-static aluminum foil bag . Put packed product with bubble cushion into inner box. Adhere labels and tape as shown. 40 mm x 100 mm
A104080010 60 mm
A104010070 378 mm x 346 mm x 289 mm (6)
*ﬁo(ﬁf'ﬂ““ A104010080 378 mm x 346 mm x 199 mm (4)
A104020060 102 x 152 mm

HEADQUARTER

ORDER PACKING FOR M500/M500X

1
1
X i . TIE
H i s ST PROJECTION -
! ss; Tape (Top/MBottom) 3F, No22. Dalin Rd. Taoyuan City, B s e 1T A M ek 225t 3k
1 Taoyuan Country,330, TAIWAN, RO.C.
| stk EBC —g— TEL:B86-37-586068 TELA03)-3716869
! » Stiboh el ¢ FAX.886-037-586058 FAX1031-3716299
s
: Shipplng label G DATE JCUSTOMER DRAWING NO.-
! TITLE.
2002/11723
|
! o1 i 5B PACKING SPEC.
1 Shipping label B "2~ /=V" 7 | T T AR | NUCHERKED | —---- | —meee
1
|
1

1

1

|

I

1

1

\ i !
CARTON I

1 1
1

1

Weekly code {% #F
Weekly code Label F APPROVED Sam | 2orztes
A ER R R AN RR (USTOMER oG No- =
S
|
| Carton selected according to the actual number mﬂiﬁ*‘“:"l’m’-;gﬁ- o M500 PKG 01
. iere |abels and tape as shawi
| offourboxesorsixboxes. - SIZE: Ak [scm. H/A |SHEET 1ot 1

6-4. Humidity Indicator Card

Wet (1% )

5%

10%, 60% FHERRE

Color Change BESHL -
Brown (Dry) — Blue (Wet)
Frte (HzfE) — Bt CHDRD
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